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^ . Inclusive and exclusive electro-disintegration of ^H, ^He and ^ife are calculated within 

O ! an approach where, besides the final state interaction (FSI), also the finite formation time 

2 I (FFT) of the hit hadron to its asymptotic physical state is taken into account. 

■ 

'•-p' ' 1. Formalism 

^ ■ When a proton is knocked out off a nucleus in quasi-elastic inclusive {A{e, e')X) and 
C ■ exclusive {A{e, e'p)B) processes at high values of the momentum transfer , the Final 
>■ ! State Interaction (FSI) can be described within the eikonal Glauber approach. Recently 
' such an approach to FSI has been extended so as to take into account the virtuality 
I of the hit nucleon after 7* absorption PP. It has been found that because of the FFT 
- - ' the hit proton needs to reach its asymptotic state, the FSI with the spectator A — 1 
nucleons becomes very weak and vanishes in the asymptotic limit. Although the physical 
process underlying the vanishing of the FSI at large is the same which appears in 
colour transparency phenomena, quantitative effects may largely depend upon the details 
of the underlying theoretical model to treat FSI. In this contribution some results of a 
systematic calculation of FSI and FFT effects in the inclusive and exclusive processes off 
few-nucleon systems will be presented. The central quantity in our calculations is the 
effective nucleon distorted momentum distributions 
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where Pm = Q — P and p are the missing momentum and the momentum of the de- 
tected proton, respectively, and /(^) the distorted overlap between the ground state wave 
functions of nuclei A and {A — 1), viz 

1(0 = ^/A ^rA-liU-l)SGMU)Ed^^, (2) 
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where and ^a-i are the sets of Jacobi coordinates for nuclei A and A — 1, respectively. 
If FFT effects are considered at x ~ 1 (x is the Bjorken scaling variable), the Glauber 
operator G{Ai) = 1 — 9{zi — ZA)T(bA — hi) appearing in Sq = ]\f=i G{Ai) can be replaced 

by pa 

-* -* 7T1D A/f^ 

GiAt) = 1 - Jizi - ZA)TibA - h), J{z) = 9iz)il - exp(^^^)), (3) 

where m the nucleon mass, and M the average virtuality defined by = (m*^ — m^. Eq. 
0] shows that at high values of FFT effects reduce the Glauber-type FSI, depending 
on the value of M. At x > 1 (the so called cumulative region), Eq. El does not hold and 
a simple prescription to deal with FFT effects cannot be given. 



2. Results 

Some results of our calculations, performed with realistic wave functions corresponding 
to the RSC and AV18 interactions, are shown in Fig. ^ and El It should be stressed that 
when calculations are performed in the relatively low kinematics of the recent TJLab 
experiments ^5^6^71 , a good agreement with preliminary experimental data is observed. 
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Figure 1. Left panel: the ratio between the inclusive cross section '^H{e,e')X including 
FSI (dashed line) and FSI+FFT (full line) to the PWIA cross section. The calculation 
corresponds to an initial electron energy Eg = Q.TGlGey and scattering angle dg = 10°. 
The value of the energy transfer u = 1.3 GeV corresponds to x = 1 and u = 0.83 GeV^ 
to X = 1.71 (after Ref. [S]). Right panel: the Q^-dependence of rig// at x = 1.8 in the 
exclusive reaction '^H{e,e'p)n (after Ref. j^). 

3. Summary and conclusions 

The results we have exhibited show that: i) in inclusive and exclusive processes off 
^H, FFT effects (color transparency effects) produce a non negligible contribution in 
the cumulative region (x > 1) already at moderately values of Q^, whereas at x = 1 
they appear to contribute only at much higher values of Q^; ii) the treatment of FSI 
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Figure 2. Left panel: the cross section of the process ^He{e, e'p^H in the kinematics of 
the Jlab experiment E-01020 [7j. Right panel: the dependence of neff{pm) for the 
process '^He{e, e'p)^H at x = 1 and parallel kinematics. The full curve represents the 
PWIA result, the dashed curve includes Glauber FSI and the other curves include also 
FFT effects (after Refs.^ and jlj) 

effects within the Glauber approach can properly describe exclusive processes off ^H, ^He 
and *^ife at the kinematics of present Jlab experiments; iii) the inclusion of FFT in the 
process ^He(e,e'p)^H predicts a clean and regular Q^-dependence of FSI effects leading 
to their vanishing at moderately large values of Q^; such a prediction would be validated 
by the experimental observation of a dip in the cross section at Pm — 2.2 fm~^. In Ref. 
[H] a colour transparency model has been used to analyze the same process obtaining 
results which quantitatively differ from the ones we have obtained. Experimental data 
at ~ 10 (GeV/c)'^ would resolve this important issue concerning the propagation of 
hadrons in the medium. 
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